Background: Lemierre's syndrome is a rare condition characterized by thrombophlebitis of internal jugular vein, septicemia and septic metastatic infection of different organs. It is preceded by an oropharyngeal infection by anaerobic organisms. Community-acquired methicillin-resistant Staphylococcus aureus is now emerging as a causative organism in Lemierre's syndrome. Clinical manifestations vary depending on the organ system affected by the infection. Although rare, patients may present with life-threatening conditions such as cardiac tamponade.
Background
Lemierre's syndrome is a rare, life-threatening illness affecting healthy adolescents and young adults. It is characterized by thrombophlebitis of internal jugular vein (IJV) followed by septicemia and metastatic septic complications, secondary to an oropharyngeal infection [1] . The commonest causative organism is an anaerobic oral commensal Fusobacterium necrophorum (80% of the cases), but other oral commensal organisms are also being isolated in patients with Lemierre's syndrome [2] . Methicillinresistant Staphylococcus aureus (MRSA), usually a nosocomial pathogen, has been reported increasingly amongst previously healthy individuals in the community causing serious skin and soft tissue infections [3] . Communityacquired MRSA infection causing Lemierre's syndrome is a rare but recognized association with much concern owing to the aggressiveness of the MRSA infection and limited treatment options [3] [4] [5] .
Metastatic complications of Lemierre's syndrome are responsible for the mortality and morbidity of the affected individuals. Most commonly affected are the lungs. Although rare, it can manifest as mediastinitis or pericarditis [6, 7] . McLean and Tyler described the development of pericardial effusion and tamponade secondary to mediastinitis and anticoagulation in a 23-year-old postpartum female with Lemierre's syndrome [8] and Hoehn et al. reported a 10-month-old baby with Lemierre's syndrome who had developed hemorrhagic pericardial effusion and tamponade while receiving anticoagulation [9] . An extensive literature survey did not reveal Lemierre's syndrome first presenting with cardiac tamponade. We report the first case, to our knowledge, of Lemierre's syndrome presenting with life-threatening complication of cardiac tamponade, secondary to community-acquired methicillin-resistant S. aureus (CA-MRSA). Awareness of the disease, clinical presentations and causative organisms in Lemierre's syndrome amongst physicians would lead to timely intervention, administration of appropriate antibiotics and better patient outcome.
Case presentation
A 45-year-old previously well Sri Lankan lady was admitted to the Teaching Hospital, Kandy, Sri Lanka with severe shortness of breath and respiratory distress for a duration of 24 h.
She had experienced sore throat and mild fever 10 days back followed by left-sided neck pain for the last 5 days. Pain was not radiating but aggravated by neck movements. There was no associated trauma to the neck. Subsequently, the patient had noted progressive facial and left upper limb swelling without any color changes and motor or sensory disturbances. For the past 24 h, she had experienced progressive shortness of breath. There was no odynophagia, pleuritic chest pain, cough or hemoptysis. She denied constitutional symptoms, features suggestive of connective tissue disorder and past history of miscarriages or thromboembolic diseases. She had no recent travel history or sexual risk behaviors. Drug and allergic history were nil of note.
On examination, she was obese with a body mass index (BMI) of 28.4 kg/m 2 . Her axillary temperature was 100°F. Symmetrical facial swelling and left upper limb swelling were noted but had no color changes in the swollen areas. Ear and throat examinations were unremarkable. There was no cervical lymphadenopathy. Cord sign (an induration of the internal jugular vein beneath the anterior border of the sternocleidomastoid muscle) was positive. Her pulse rate was 130 beats per minute, low volume pulse noted with pulsus paradoxus, blood pressure was 80/50 mmHg, and had soft heart sounds. Respiratory rate was 48 cycles per minute; oxygen saturation was 93% on air and had bi-basal reduced air entry with stony dull percussion note. Abdominal and neurological system examinations were unremarkable.
Urgent investigations revealed sinus tachycardia with electrical alternans in the electrocardiogram and cardiomegaly with bilateral pleural effusions on chest roentgenogram. Echocardiogram showed evidence of pericardial tamponade with right atrial and right ventricular collapse. Pericardial fluid aspiration was performed under sterile conditions, removing 450 ml of straw color fluid. Subsequently, her respiratory distress settled and blood pressure normalized. Further investigations revealed the following: hemoglobin -11 g/dL, white cell count -17.7 × 10 3 /μL (neutrophils -86.2%, lymphocytes -6.9%, monocytes -6.1%, eosinophils -0.7%, basophils -0.1%), and platelets -486 × 10 3 /μL. Blood picture was suggestive of bacterial infection (polymophonuclear leucocytes with left shift up to band forms and mild thrombocytosis). Her erythrocyte sedimentation rate was 52 mm in the first hour (normal <20) and C-reactive protein level was 162 units (normal <5 units). Two blood cultures were positive for MRSA species. Pericardial fluid analysis showed the following: protein -4 g/dL, white cells -156/μL (neutrophils -90%, lymphocytes -9%), acid fast bacillinot seen, liquid culture for mycobacterium tuberculosisno growth, adenosine-deaminase level -35 units/L, cytology -negative for malignant cells. Pericardial fluid culture revealed a growth of MRSA in 26 h of incubation.
Ultrasound scan and venous duplex scan of the neck showed thrombosis of left internal jugular, left external jugular, and left subclavian and left axillary veins with preserved flow in superior vena cava. Computed tomography (CT) scan of the neck and the chest showed similar findings to the venous duplex with additional moderate pericardial effusion (following first pericardiocentesis), bilateral pleural effusion, and left-sided consolidation of the lung (Figure 1) . No lymphadenopathy or retropharyngeal abscess formation was noted in CT scan. Abdominal ultrasound scan was normal.
Her urine analysis, lactase dehydrogenase level and renal and liver function tests were normal. Nebulized samples for sputum acid fast bacilli staining and Mantoux test were negative. Serology for infectious mononucleosis, Epsteinbarr virus, hepatitis B and C, and human immunodeficiency virus showed negative results. Thrombophilia screening was normal (anti-nuclear antibodies, anti-cardiolipin antibodies, homocysteine level, sickling test and factor V Leiden mutation).
The diagnosis of Lemierre's syndrome secondary to community-acquired MRSA was made with the evidence of history of sore throat, left internal jugular vein thrombosis, MRSA septicemia and distant metastatic infection involving pleura and pericardium, resulting in pleural and pericardial effusions. Pericardiocentesis was performed three times on day 0, day 1, and day 3 due to repeated tamponade effect. Patient was treated initially with intravenous meropenem and subsequently changed over to intravenous vancomycin (according to the antibiotic sensitivity of MRSA) and clindamycin. She showed dramatic response with complete resolution of symptoms and normal followup echocardiogram findings. Intravenous antibiotics were continued for 2 weeks and oral clindamycin was continued for further 4 weeks. Patient was initially given intravenous heparin followed by warfarin for a duration of 3 months. On further follow-up after 2 months, patient was completely asymptomatic without residual effects and repeat venous duplex of the neck veins showed recanalization and restoration of the blood flow in the previously thrombosed veins.
Discussion
Lemierre's syndrome, also known as post-anginal sepsis syndrome is a potentially life-threatening condition. It is characterized by initial oropharyngeal infection spreading to the pharyngeal spaces resulting in thrombophlebitis of the IJV. Infective organism spread from IJV causing septicemia and metastatic septic foci in the body.
The disease usually affects previously healthy adolescents or young adults aged 16 to 25 years old [2] . Prior to the advent of antimicrobial agents, Lemierre's syndrome carried a higher mortality and morbidity. But with the usage of antibiotics, the incidence has declined to one person per million per year and the disease was known to be a 'forgotten disease' [10] . Since 1990, many authors describe a resurgence of the disease, probably due to judicious use of antibiotics by primary care physicians, population changes, and increase in detection due to improved anaerobic blood culture techniques or increased awareness [10, 11] .
Classical Lemierre's syndrome describes the oropharyngeal infection with the anaerobic gram-negative oral commensal F. necrophorum (in 80% of the cases) but many other organisms have also been isolated from diseased (Bacteroids sp., Peptostreptococcus, group B and C Streptococcus, Enterococcus and Staphylococcus epidemidis) [11, 12] . CA-MRSA has emerged as a causative agent resulting in Lemierre's syndrome since 2002, and the incidence is on the rise, probably owing to the increased prevalence of skin and soft tissue infections by CA-MRSA [12] [13] [14] . CA-MRSA is believed to be more virulent than nosocomial MRSA and is associated with more severe complications and thrombophilia. Thrombosis in transverse and superior sagittal sinuses, iliac veins, inferior vena cava, cavernous sinus and femoral and popliteal veins in association with CA-MRSA soft tissue infections are being recognized [3, 15] . Recent studies have identified similarities in pathogenic mechanisms amongst F. necrophorum and MRSA. Both organisms produce leucocidin, a protein which aid to lyse leucocytes and red cells to help immune evasion and bacterial replication [13, 14] , which might explain the development of Lemierre's syndrome by both organisms.
Thrombophilic state induced by the infective organism causes thrombophlebitis of the IJV in classically described Lemierre's syndrome. It is clinically suspected when there is associated neck pain or cord sign (an induration of the internal jugular vein beneath the anterior border of the sternocleidomastoid muscle) or detected on imaging. IJV thrombosis is recognized in 30% to 70% of patients [16] , and extension of the thrombus has been described in to the subclavian, axillary, brachiocephalic veins as well as in to the cerebral venous sinuses [3, 17] . Our patient also had thrombosis extending beyond internal jugular vein.
Metastatic infections can occur in any part of the body, namely bones, joints, meninges, liver, kidneys or spleen but pulmonary complications being the commonest (97%) [1, 2, 11] . It can be the presenting feature in Lemierre's syndrome. Pericardial involvement is reported rarely in the literature. Kachman and Vettese had described a 31year-old male with Lemierre's syndrome presenting with right-sided pleural effusion and pericarditis [18] , and Yuan et al. reported a case of a 26-year-old male with acute pericarditis as a rare manifestation of Lemierre's syndrome [6] . McLean and Tyler had published a case of a 23-yearold primigravida with Lemierre's syndrome who had developed cardiac tamponade secondary to mediastinitis and anticoagulation treatment. A 10-month-old child who had Lemierre's syndrome and hemorrhagic pericarditis while receiving anticoagulation was reported by Hoehn et al. [9] , and Root et al. described another 10-month-old child with Lemierre's syndrome who developed purulent pericarditis and tamponade while on treatment [7] . Extensive literature survey did not reveal cardiac tamponade following purulent pericarditis as the first manifestation of Lemierre's syndrome up to date. Identification of this complication is important as there is high mortality of 30% to 75% associated with purulent pericarditis [19] .
Combination of early diagnosis and timely administration of appropriate antibiotics are the key elements in treatment of Lemierre's syndrome. High-dose parenteral antibiotics according to the sensitivity of the organism should be administered over a prolonged period until the clot resolution takes place (at least 2 weeks intravenous followed by 4 to 6 weeks oral) considering the endovascular nature of the infection. Metronidazole, clindamycin, β-lactam/β-lactamase inhibitor and carbapenems have shown in vitro activity against F. necrophorum [11, 12] . For mixed infections, combination therapy is required. CA-MRSA is treated with vancomycin. Other options are daptomycin, linezolid and telavancin. Combination therapy in severe MRSA infection has not shown any benefit over monotherapy [12] . Drainage of the abscess or septic foci is needed where appropriate. Ligation or excision of the internal jugular vein is done only when there is evidence of continuous septic embolization despite adequate medical management [11] . Emergency situations should be handled as in the cited case above, where pericardiocentesis at the time of presentation was lifesaving.
Anticoagulation in Lemierre's syndrome is controversial as no randomized controlled trials exist. The clinician should weigh the risks and benefits of anticoagulation. Some indications for anticoagulation include thrombophilia, involvement of the cavernous sinus, occurrence of cerebral infarcts and refractory septic thrombophlebitis [12, 16] . In such patients, use of heparin followed by warfarin for 3 months had shown to reduce morbidity [1] .
Lemierre's syndrome is a life-threatening condition but can be cured with timely appropriate intervention. During the pre-antibiotic era, the mortality was 90%, but with the usage of antibiotics, the mortality had dropped to 4% to 22% [11, 16] . Mortality and morbidity are mainly due to the septic metastatic complications.
The patient in this case report presented with lifethreatening complication of cardiac tamponade following Lemierre's syndrome. She also had CA-MRSA cultured in blood as well as pericardial aspirate, which is not the classic organism described in the literature. High virulence of CA-MRSA would have been the reason for the severity of the disease and presentation with a lifethreatening cardiac tamponade. High degree of suspicion from the onset to arrive at a diagnosis and timely, aggressive antibiotic treatment targeting MRSA saved her life without any morbidity.
Conclusions
Lemierre's syndrome remains a rare but an acute medical condition with considerable morbidity and potential mortality affecting young adolescents and adults. Patients may present with cardiac tamponade, an acute life-threatening complication of Lemierre's syndrome where emergency intervention is lifesaving. Community-acquired MRSA is emerging as a causative agent in Lemierre's syndrome in addition to the classically described anaerobic organisms. Awareness regarding the disease and causative organisms amongst physicians is needed to guide the empirical antibiotic treatment for a better outcome.
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